BRSK 1 isrequired for myogenic differentiation of muscle precursor cells

X. Yan,}2 K. Nakano,! D. An,! M.F. Hirshman® and L.J. Goodyear,! 1Joslin Diabetes Center, Harvard Medical
School, Boston, MA, 02215, USA and 2Institute of Sport, Exercise & Active Living (ISEAL), Victoria University,
Melbourne, VIC 8001, Australia.

AMP-activated protein kinase (AMPK) and its related kinase (salt-inducible kinase)l SN€lbaan
reported to rgulate myogenesis. Brain specific kinase 1 (BRSK1) is an AMPK-related kinagaeacty
LKB1 via Thrl89 phosphorylation and is required for neuronal polarization in mammblee BRSK1
isoforms hae been reported in the brain (long form, short form, S1 form), whereas thexrdden no studies of
BRSK1 on myogenesisWe wsed C2C12 and L6 muscle precursor cells to study the role of BRSK1 in
myogenic diferentiation. Ofthe three BRSK1 isoforms, mRNand protein analyses showed that C2C12 and
L6 cells abundantly express the short form. Short form BRSK1 expresammureased during tBfentiation
of C2C12 and L6 cells from myoblasts to myotub&s.gudy the function of short form BRSK1, wild type and
mutant (Thr189Ala) BRSK1 wererer-expressed in muscle precursor cells and shRMs used to knock dm
BRSK1 (58%). Wild type BRSK1 wer-expression had no effect on the proliferation and myogenic
differentiation of L6 cells. BRSK1 knockdown inhibited myogenic differentiation, but had feotsfon
proliferation. Real-time PCR showed that myogenic regulatacyofs MyoD and Myogenin were decreased
after BRSK1 knockdown and remainedvkr after myogenic differentiation. Muscle specific genes Myosin
Heary Chain (MHC) and Glut4 were alsowlo-regulated in knockdown cells. In summasiiort form BRSK1
is expressed in C2C12 and L6 cells, and is induced during myogenic differentiation. Whereas BRSK1 o
expression does not further promote myogenidedintiation, knockdown of BRSKL1 inhibits myogenic
differentiation of muscle precursor cells. In addition, knoeku@mf BRSK1 results in lower expression of
myogenic regulatoryafctors MyoD and Myogenin, as well as muscle specific genes MHC and Glut4. Future
studies are needed to furthevestigate the underlying mechanisms.
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